Silibinin inhibits β-catenin/ZEB1 signaling and suppresses bladder cancer metastasis via dual-blocking epithelial-mesenchymal transition and stemness.
Muscle-invasive bladder cancer is associated with a high frequency of metastasis, and fewer therapies substantially prolong survival. Silibinin, a nontoxic natural flavonoid, has been shown to exhibit pleiotropic anticancer effects in many cancer types, including bladder cancer. Our and other previous studies have demonstrated that silibinin induced apoptosis and inhibited proliferation of bladder cancer cells, whether silibinin could suppress bladder cancer metastasis has not been elucidated. In the present study, we utilized a novel highly metastatic T24-L cell model, and found that silibinin treatment not only resulted in the suppression of cell migration and invasion in vitro, but also decreased bladder cancer lung metastasis and prolonged animal survival in vivo. Mechanistically, silibinin could inhibit glycogen synthase kinase-3β (GSK3β) phosphorylation, β-catenin nuclear translocation and transactivation, and ZEB1 gene transcription that subsequently regulated the expression of cytokeratins, vimentin and matrix metalloproteinase-2 (MMP2) to reverse epithelial-mesenchymal transition (EMT). On the other hand, silibinin inhibited ZEB1 expression and then suppressed the properties of cancer stem cells (CSCs), which were evidenced as decreased spheroid colony formation, side population, and the expression of stem cell factor CD44. Overall, this study reveals a novel mechanism for silibinin targeting bladder cancer metastasis, in which inactivation of β-catenin/ZEB1 signaling by silibinin leads to dual-block of EMT and stemness.